Nutritional regulation of IGF-II, but not IGF-I, is age dependent in sheep.
In post-natal animals, plasma concentrations of IGF-I are tightly regulated by nutritional status. The current study reports that plasma levels of IGF-II in sheep are also regulated by nutrition, but whether plasma IGF-II is increased, decreased or remains the same, depends on the age of the animal. Ewe lambs, ranging in age from 2 days to 2 years, were fed or fasted for lengths of time between 24 and 72 h. Blood samples were taken at intervals of 24 h throughout the treatment period and immediately before slaughter. Plasma concentrations of IGF-I increased with advancing age in fed animals (P<0.001) and were reduced by fasting in all age groups (P<0.001). Plasma concentrations of IGF-II also increased as animals matured (P<0.001), but did not show an overall effect of the fasting treatment. An interaction between age and nutrition (P<0.001) resulted from a decrease in plasma IGF-II in response to fasting in neonatal animals (P<0.01) and, conversely, increased levels of plasma IGF-II in fasted mature animals (P<0.01 or P<0.001). Fasted sheep of peripubertal age showed no change in plasma levels of IGF-II. The nutritional sensitivity of serum IGF-binding proteins (BPs) also changed with age. The 29 kDa BP, which we presume to be BP1, was elevated by fasting in young animals and reduced slightly in older animals. BP2 was increased to a similar magnitude by fasting at all ages. BP3 was depressed by fasting in young animals and showed little change in adults. In contrast, a 24 kDa BP, which is probably BP4, showed little change in young animals and was reduced substantially in older sheep. In conclusion, the response of plasma IGF-II to fasting suggests that this peptide has functions in mediating nutritional stress which depend on the age of the animal, and also that the role of IGF-II may differ from that of IGF-I in adults.